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i ] 

& £ £ #m I" £ Jtfffi HI i&o 
IIS^^ 2 ] 

iPH§IB&o 

[If 3fc9t 3 ] 

&.)&2ti&m o - * f ^ J: r^i 2 n - * ^f^^* < i: & v>i*tL^— 

"PIlSlS&o 

[IS^t^ 5 ] 

* $ ^ K*rr a it^ttts is 3tg 4 Ettott ffiia&o 

6 ] 

tffl^Iit^MifMI?f!: $ h izG-f&z t s-hmim l E* 

{mm. 7 ] 

tmm 1 E*oi««@itt«:*i" a 1 1 ^mt-r^mB&mmmmo 



maC/^t OAA/f — Ol nfi'7'7/1 



#12 0 0 3 -3 5 9 4 4 0 ^-v? : 1/ 



[0 0 0 1] 
[0 0 0 2] 

i^<4otv^„ £ tub tt#Hit^fc**ai*«ffi*iRitcfl|f|l*«**i 

ffi^^tLTV^o ^O^fil'IlHll^^^O 1 otcL INC (Linear Amplification with 
Nonlinear Components) 3fr5S£lW*L& i><Difi*>%> 0 ^(O^J^Xlt, 2 

14*3 i xfmttw^vyffiiL £ m o r v> & 0 

[0 0 0 3] 

iiT, L I NC*5*S:afflL*:JiipBEU»©-«S:|f|^ov»TBIl l^v^litSc 

mi i izm-t mmm&i o k^t, ^iMftft^jftffi 1 im a^hi^s co * 

2oroj|^ffSa (t) isitfSb (t) *&ri6i"& 0 A2Hb^"S ( 

t) &<k<D (sSl) -em.ZHtzt%K&fe&i&mS-%S a (t) , Sb (t) (5£ 
2) iilf (5£3) fct*itf, ^MHifSa (t), Sb (t) li, JRHlfrfiUPJfc 

S (t) = V (t) xcos U c t + ^ (t)| — (5fc 1 ) 

fc*5U V (t) Oft:*:«Vmax, AAfll#0«aiife©AJB»at«r «> c £ 1rZ> 0 

Sa (t) =Vmax/2Xcos U c t + ^ (t) I ••• (5^2) 

Sb (t) =Vmax/2Xcos \u> c t + 8 (t) I ••• (gS; 3 ) 

fztzL, </> (t) = <f, (t) +a (t) , 0 (t) = 0 (t) - a (t) t"t&o 

[0 0 0 4] 

fcfcW?****, Z<7)mKmi-£&*), Xtim-^S (t) tt, »Vmax/2f$)^ 
2o^Mtf Sa (t) , Sb (t) <Z>^? hJUftTWiZtL&o 
[0 0 0 5] 

fftciaiittm. 2 ooifipg^ 1 2 > i3fi±, 2-D<Dfe&mmm-%**ti j ?n 

£©il,*i#12, 1 3 0ftJ#SrGti-*t, WWl 2, 130fflM 
-f-MU -etL-TtLGxS a (t) > GxSb (t) £%& 0 1 4 TCtLtjOm*^ 

GXSa (t) , GxSb (t) ^tSt> WiJfifGxS (t) A»fl5,ii4 0 
[0 0 0 6] 

i 3 Km?* m 1 3 izm-rmmm^ 1 o a K*sv»t\ %&*hm-9- i q^jsw ist, ^ 

-Ws Y^tDXtim^-S i „ S Q*e»llg&ttmfcK&&*HNMt*S a, Sbi:^*^- 
^OKifSa i, Saq, Sb i, Sb q*f^y^*fllf«tIKJ:D4jjGU #^ 
-^/O Kflt**D/AJElft»l 6 a, 16 b, 16 c, 1 6 d K<fc *) T^n $qg-5§-fc^ 

Saif, S b i f f LT, Ut2 1a, 2 1b KX&m-%*mW&&%*2 2 

frbm&ztifzv-* ^m^r £ m&ir %z£ x-mmkmfc mmmm wl& \z&m $ 

^;ftSarf> Sbrf^o fLT, JgflM? 1 2 . 1 3 t^fM&iUfl 33 X ZfittiSi. 

£tlSE# 2004-3109774 



#12 0 0 3-3 5 9 4 4 0 ^->>- j 

1 ] 6 - 2 2 3 0 2 

[0 0 0 7] 

^0 0 0 8^ M *««*««*^??^K?L*?.*" 
[0 0 0 9] 

*« A**o»m» * a* * c t * g e * i ? * W± 8 * * " fc * * 

[0 0 1 2 J 
[0 0 15] 
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[0 0 16] 

*§kw<Dmmmmt, ±mmmi~&^x^ ^jEs^sau n-**^* 2 ri- 
ft < fc s> ^i*fL*-^ wg« *wsei-* n - * /HresMMg^a* s h \z 

[0 0 1 7] 
[0 0 18] 

[0 0 19] 

**J:0 r i|2n-»^«-9-o^4< 1 1*\i*Tft.ii*—^<DWR<om&*1$mir ^ n- 
[0 0 2 0] " " 

[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

ffiSE# 2004-3109774 



mm 2 0 0 3 -3 5 9 4 4 0 : 4/ 

(mmwi&m 1 ) 

[0 0 3 01 

Bl 1 fc*-r*WIEII& 10 0(t &&*M*flr-9>&jfttt 10 1, 2 o<£>#*@f£ 10 2a, 1 

0 2 b, 2oo^tl03a, 103b, 2 o 1 0 4 a , 104 b, 

10 5, J38|S%&&1 0 6^iy f 2o<on-*;vf-t^fi 0 7 a, 10 7 b£3ri-& 

[0 0 3 1 ] 

fc&foHSLm^fkJ&m 1 0 U4, €Mff IQ»1 1 1, 4o©D/A ( 
Digital to Analog) 1 12a, 112b, 112c, 112 & is £ ZPSL&MmB 

1 1 IS^SSWWI 1 3 14. 4oo5*tll4a, 114b, 114c, 1 
14d, 2o©WH5a, 1 1 5 b*5 ZT/MUgiUm 1 1 6 £#-f*o 

[0 0 3 2] 

jeaafrSMt-^JifcaB 1 0 1 (4, -*c-*/*> K^OA2J#-J§- S i , S q £fl§v>T, ^ h 
Lfc § ^ S i , S q ^0f^$toiM^ti:tIXfl fc 

3HiffiK££ 2oojc-a^«-^, -r*t)*>, ^l^Iff Sa i f * J: tf* 2 5&6tffr 
li^Sb i f«:4ltU 2ow«l 0 2 a, 10 2b C^tlf tLffiitl)o ftis, 
J&&*MW&-S-&JMW 1 0 1 {4, ^JiffAS I C (Application Specific Integrated Circ 
uit) ^FPGA (Field Programmable Gate Array) b^-otzf-t S** ;Wt#i&S®i&T 

[0 0 3 3] 

4 AteiftKJi, 3t^»j»-er^jft«p i o 1 £43V»t\ 1 Q£j£SB 1 1 1 

14, AMf S i, S QtC^LTT*^ V^)Ufl|-9-»8*tfv», ^-^a'v K|f S a i, 
S a q, S b i , S b q££j£i-£„ Jg'SUftM * I Q&J&SB 1 1 1 14, ^Jx(4AS I C 
^FPGAf©f-f ^^WMM^o 
[0 0 3 4] 

D/A3EJMI1 1 2 a~ 1 1 2 d(4, ^<-Xs*^ Kff^S ai, Saq, Sbi, Sb 
q£-e*L-r*L7M y^^Ttn^jEj|t*o D/AMl 1 2 a - 1 1 2 d f4, flUtf 
?V ^^;Vff*7tn^f-ft:^t&7'^ y^;V7tn^IC (Integrated Cir 
cuit) 

[0 0 3 5] 

ttS^IISB 1 1 3 f4, 7tn^ff «i$^-7;ry Fit S a i, Saq, S 
b i , S b q U H 1 Je-a^MM-f- S a i f 45 4 CP* 2 Je&i&j&fg-^ S b i f 

££J£U 0 2 a, 10 2 b iz*tL?tLm*l't& 0 It^KMff 1 1 3 fcfctfSJH 

SBUM^l 1 6 {4, fllxJ4\ MM^^tU^m (PLL) ti2>m!±MW%M%f ( 

vco) *ffl^7t^^->>-b^w v«oi5sia»-c*So tit. feimmui 1 3&cis 

lt^#TOl 15 a, 1 1 5 b(4, Mxtf, ^^n* h »; y y?-f ^K4&;W :/D y 
[0 0 3 6] 

^*B£? 1 0 2 a {4, i££gejj|«&l l 3*&©IM5&&*fr«l'OT-S a i f <D®.m*+a° 
mtZt, »***LfcJ»l3fe'SL , |Mftflr"9-S a i f ' *^-^* 0 ^MSff 1 0 2 b 14, E£ 
gflttftl 1 3^f)^2JeMIftSb i f Oteffi £ + /? ° 8Mb$-H\ 5&ffiS*Lfc»f 2 
5e-&J&i&#^-S b i f ' *8im-t2>o £43, I a - p I = 1 8 0-C&£ o ££, Ml 
0 2 a, 1 0 2 b*4, #Jx.f4\ T-f h y y >K4 ? KIMIST* 

So 

[0 0 3 7] 

^tl03ali, 0 2 a*e>©£l5fe&»»©-5-S a i f ' £, D-#;Wi 

0 7 aH©n-#jl/flfLOa i?l^t^uifSttf H (7? ^a*/* 
-h) U m®Mt$mZtLlZ$t 15£&*HR#-^S a r f 4 o 5*tl03bl^ 

#*B2£l 0 2 b/&^<^^2 5e^^«-§-S b i f ' Sr, d-*^»«Si 0 7 b^«b 
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$tL/:f2^»if Sbr f ^t^o 
^MIsIKt?* , 5> n-*mLO*4«U n- 1 07a, 10 7b 

»mL0b*iJ£t4o n-*mW10 7a, 10 7bl4, «x.tf, 

iVmt 0 4 a«> mi0 3 S a r £ *JWU f*" 

f*Ji«U ^»105CfflMJoTOl04a, I04bl4. «xtf. 
(Field Effect Transistor) ^^>^n*Htv^„ 

*S (t) WIUIftR* r f KTSMIt* we^twst*. 

tSbift&fcU «10 2a, i0 2bK*ii.W»*-r*. X*«*S (t) 

(4. ^ (5*4) -C«?*i4. 
S (t) =S a i f +Sb i f 

= Vmax/2-cos(c W ift + ^(t)) 

+ Vma x/2 • c o s U i f t + 0 (t) ) -(S:4) 

iu'ii^MMs a i f ^*««» ? 0 ; iTSif ISSST? 

#Sa i f*>ft*l*+« 0 "Mb*** *2 3fe4IM»«#Sb i f*X*«*t*»*fel 0 

^tL^tLm*$tL^»o ctL<b^swst±. ^ (*5) (^ 6 > -ess*-** ■ 

2<D (a) 14. *fc*IH»*©fMB*a**1-*<* ^H^**» _ . 
S a i f * =Vmax/2-cos (« i f t + f (t) +«) - 
Sbif =Vmax/2-cos (« i f t + 0 (t) + fi) - (^6) 

* ° JMM» 10 6H»**Mn-* L 0 (4 n - » ? 
7aC-C*©»**-«" «ft**L, * 1 S a i f ****** ^7* 

«iil0 7bi:wm-^ i2^MffSb i f 

M3*tl03bt«B8ft*n-**i*LObt4*. "** L *«iJ'1S ~ 
Oi, L0bl4*m*O (*7) 434tf «8) ft*. - 

WIE#2 004-3109774 



#12 0 0 3-3 5 9 4 4 0 2> : 6/ 

O«TOn-**«fL0O«lt nj t-?Z>o m2<D (b) 14, n - * /HI*©** 

£ ^1" ^ * l* )X/ ^ ~* & ° 
LOa = cos (wLOt-a) — (^7) 

LOb = cos (o,LOt-/J) - (5*8) 

* lx*t U 1 0 3 a -Ctt* 1 S a i f ' * * - * *L 0 a O 

J £;° i i V i o s b 2 £«»*«* sbif'« L ? 

*JJf t>*U 3 1 0 3 b * 14, JBtM»«»l* *.*:» 2 £«»*«* SbrfW 
^l^lMWS a r f ^^2^1^ S b r f 14. 0* 

9) *4tr (sfti o) -e***t4 0 , 

Sar f=Vmax/2 - cos ( (wLO + w if) t + <f> *) +«-«) 

= Vma x/2 • c o s (a, r f t + <f> (t) ) -OS 9) 

Sbr f=Vmax/2 • cos ( ULO + .if) t + tf (t) + 

= Vmax/2'COS Urft + d (t)) -(^10) 

*L°i-*^«#LOaOll*t*J:Vn-*A,«#LObO»*tl4, «1 

1) 33 it/ (A12) -CjESttSo 
LOa = cos(o>LOt-«) -(*11) 
LOb = cos(^LOt-/?) - (S12) 

*Lrf«jl»l 0 4 a. 1 0 4 b-Ctt, A* « o 1 « 
BKB*t*. 0 5*14, ^^tt^J|JJtm*-r*o ^Jl 0 4 a 

1 04bO^>tGkt*i:, *Mfc©*l*AIHWi*S a r f **lMI2M* 
*«*Sb r f I4**L«L (sU 3) 0*1 4) ****** 

Sar f =G- Vmax/2 • cos ( U r f t + * U - W 

Sb r f =G • Vmax/2 • c o s (Urft + fl (t) ) -W14) 

* £° I \ ftWHM* Sarf^ ™ £ S b r f «+*» £| 

f#n (^2) (5*3) -e^u7tw#ici 19, &© (*i5) T ^55:i 0 T-L 

O ( c ) 14? £ 1 MMM S.rlWW *«»*«* S b r f ***««>«* 

Sar f + Sbr f=G- (Vmax/2 • cos ( (« rf t + < t) 

+Vmax/2-cos (Urft + fl (t)))) ^, cN 

••• 1 5 ; 

-™*«ft©n-*>HS*LOa, LObOSWLWU **W «1 6) (* 

1 7) -C&tttS*) . 
LOa=G' cos (wLOt-a) — (5S 1 6 ) 
L O b = G • cos ULOt-/?) ••• (S17) 

LO a + LOb 

= G- cos (.LOt-«) +G-cos (wLOt-^) 
= G- (cos (»LOt) cos (a) - sin («LOt) s in U) 
+ cos ULOt) cos (/?) - sin («LO t) sin {?) ) 

fcBSE# 2004-3109774 
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= G- (cos (oiLOt) • (2-cos ( (a + p) /2) 

•cos ( («-£) /2) ) , 
-sinULOt) • (2 - ((sin ((« + £) /2) 

• c o s ( («-iS) /2) ) ) - C*l 8) 

KM^Uo, |.-^l-180t?*m ; ±IBCD Cftl 8) Mv»tco s 
( («-/») /2) =ot*!), J;^T±ia (5U 8) TOJ 

1 8) *e>fl-**o 

*™***©MreMU n-**tMMi*10 7a, 1 0 7 b 10 6 

0 3 a, l0 3b*ilF«Blll 0 6«ii:nu9Mni 0 5*>* 

[0 0 5 9] 

■ 3 catilWBII 2 0 0 »±. 0 1 KSWMilM 1 0 0 OftiMMi***** i o 1 
Mffi 1 0 1 0£tt«HM# I Q**« 1 1 1 0 ******* I Q^*» 2 0 2 

sc hif - £*eS;L ^tl03a, 10 3 b MtL^tUti^-t&o ^"P* 
I4^2oTl^lSASIC^FPGAtv,o^,^^V^S0^^ 
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- (Q+I 
Saq= ( (Q+I 

+ (I-Q 
Sb i= ( U+Q 

- (Q-I 
S b q= ( (Q- I 

- (I+Q 



l-r (S2 0) ii^ (^2 1) f WoIM^i 2 ^M§^ b b 

i-55?K»S* i\ Sba^lUo ft«HI«»IQ««2 0 2tt, tlx 

If as i c^fp GAf^f-f y^/MB***®**"?**- 

Sa i = ( (I-Q • SQRT (x/a 2 -1) ) • c o s « 

SQRT (x/a 2 - l) ) -sina - (5U 8 ) 
SQRT (x/a 2 -1) ) • c o s « 
SQRT (x/a 2 -l) ) -sin* •" 
SQRT (x/a 2 -1) )• c o s ^ 
SQRT (x/a 2 -1) ) -sin/? - ^2 0) 
SQRT (x/a 2 -1) ) ' c o s p 
- i i ~tu • SQRT (x/a 2 -1) ) ' s i n /? -(S2 1) 
**U SQRT (x/a 2 — 1) ^/a 2 -l«t. a 2 =I 2 +Q 2 > *«* 
a coH^-fHSr/T^ o 

C«f Q£J»2 0 2©*lt*«MC^T«»**fflv^TlWiK« 

r ^r(nXt}m^S (t) WlQit^'bilS^itSa (t) ^IQ^T ' { Z 
S^SbQ) **S «2 2) W2 3) «20^W25)^tflfct* 

° Sai= ((I-Q-SQRT U/a a -l)) ~ «2 2) 

Saq= ( (Q+I • SQRT x/a 2 o - ~ ^ 

Sb i = ( (I+Q ' SQRT x/a; -1 - 4 
Sbq= ( (Q— I - SQRT (x/a — 1) ) ^2 5) 

ft?£aM«#Sa (t) *tV*2**MMm*Sb (t) tt**L**U SaiS 

«2 6) *J:tM*2 7) ©k*»5kft*. 
S a ( t ) = S a i + j • S a q ••• ( A 2 6 ) 
Sb(t)=Sbi + i- Sbq - (*2 7) 

ieos^ct) «>***+.• «b**fc*o*^sb (t) «>***+/>• *ft 

Sa' (t) = (Sai + j -Saq) • (cosa+j -sina - « 
Sb' (t) = (Sb i + j • Sbq) • (coaf+j ■ sinf) ■» «2 9) 

J* S 6 ? (it2 8) OW* S a i k LT«l»A«*S a q k LT^O^*****: 

* i«iift*>«*ii» i *° \ ? s° b T t tx 

+ b° iftU^^^o itL«r^U^** (5*2 0) (^2 1J 

" 0 0 4-3 1 0 9 7 7 4 
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[0 0 6 8] 

±BO (*18) - (*2 1) ©M**r} N»*S a (t), 

Sb (t) ©IQi**4«U «*P»l 1 3fcT**L***£****rxtf. ^ 
tl0 3aM^il^MIffSai f B^**?*** 

*iIOllCiWt *Jfc©»»l-CRnjU«*»l 0 2 a, 10 2 

10 0 7 0] 

H 4 3 0 0li, 01 izm-tmm®® 1 0 0 l 0 2 aSitfn- 

* 1 0 7 a o<t*> onso" soi^^-iso 0 m ?fJ° 2 

*»lt, «IB1 1 0 0 09ffi» 1 0 2 bfcitfn 1 0 7 b**WCV» 

18 0° 7 iffi#3 0 114, 1 3*&©*lj6fc*H*R*S a i f«* 

+ 18 0° iffl?Ml£MHifSaif' *4JSt4. 4*, 180 

• W3 0 114, vOn^b'J»^r/K«M^J? Kra»-e** 

o 

[0 0 7 3] 

- 1 8 0° ra»3 0 2 54, 1 0 6*e.on-*mLOOfi*t- 1 8 

0° ^ffc£-£, £ n _ * L 0 a ^^itSo - 1 8 0° #*B£?3 0 2 {4, 
-CTx.{4*> v>f * b >; y >K4 "/'J v Kf|tffiS"C**o 

•T4fcl, 4 *^ifc^i8ofl»fii5iK3 ooi4, mMwmKommm&i oow-c 
« = i 8 o, £ = ofcL;fc**fcra»<0mMfc*£tr**fc<D^**o 

s a i f «5ffiffl**+ i8o° *m&u mi fe&tomm^s aif^ft 1 

".fctt****. LT, UtlOSattt, -18 0° «3 0 2 t :tW 
-18 0° JEftHfcn-*mLO atifJfflUlit»««^i. 

0 4 aKffi#£*L&#-^f4, fi[ffl*»5cO«-f-i:ractw4o/i#ljea»«l«2f 
a r f t -6MB**- 1 8 0° fftLfco-*;Vi^LO a tf>it*L-C**o — *2ga 

#j:tfn-#;vffi^LO<7>ftffl^n;fi{4 0 0 -t?£>&<> 

[0 0 7 6] 

JM«#1 0 4 a, 10 4 b*»»L:fc2 0©fefcim«*tt*fcig*l 0 5 K4oT£- 

#0»*ttt, n-**ftLO*J:irn-**i*LO lOfWHWl 8 0 "C***:* 

t±iiE# 2004-3109774 
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Hill] ** wM1 I*2]:S2S?«?^<n- 

^4wB»l 0 7 aOftt»9 K 18 0° #*BSI3 0 1*3 J: If- 1 8 0 **£3 0 2 *a* 
[0 0 7 9] 

h 5 K*t-li«ia*4 oottii ^^«h* i o o^^T^fS^l 0 7 

a 107b**l^ UiW4 0 1 a, 4 0 1 b 

TO**#4 Ola. 4 0 1 btt, n-»**fLO©tt*»«fti*lit*M* 
m-titi**. n-*m*«Sl 0 7 a, 10 7b «4fCV>4. 

i°T 8 llBS^;^^i-^ii I l 1 IliI^4 0 o«i:ov>«4, 

n I -JUV#Mi-*2o©» (o4 0, AWHW1 0 6 ***!f"^°i* 
W«-C, Utl03.tlit*»«^+tl03b*«t*«) OB 

4 0 la! 40 1bt?li, tt*«fl*««lE*tf^J:kKJ:9tt««»«l***<U 

ftJ!i«t«»ltB, VX94HM 0 1 a, 4 0 lbM«M»106«^ 

TOWHM 01a. 401b ^H*^*^ 
« 5*1 Y 0 3 a 1 0 3 b**lF**H*l 0 5^ICE1U^« 

[0 0 8 6] 

(ii^Ii 5 ) 

ffiSE#2 004-3109774 
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^ l 6 ^iimm 5 o o ■ s ^«i»9i 4 * 0 ®S5S£ 

«M«50h^W7^H (BPF) 5 0 2, ^*5 0 3, »»»» 
«**tttf 5 0 1*, «B»10 5 0tt*WS r f ftM50 1 

lf**»^A/D«iMI5 0 5fc*Kl. AS IC^FPGAtv^f v^tj* 
IS* * * ^ ««HM 0 1 1, 4 0 1 b W fMB*ft*M* 

TO»C 5**1 0 3atim»^^tl 0 3b*Mt*ft») »B 

*««MMM Ola, 4 0 IbkUttSm 

[0 0 9 5] 
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H7^+*i«IilK6 0 0(i, H 1 ^-rmttllilKH 0 0 <DU - * 0 7 
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